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(57) Abstract: 

UpeRnaraeTcsl yCTpofCTBO, KOTOpOe MOPKeT 6bITb MCHOnb30BaHO B xapypl'MH, opToi ioahi i M 
cTOMaTOnorMM. YCTpofiCTBO o6ecnetmBaeT MHHBManbHylO BHBa3I BHOCTb Myjj06CTBO npu 
npooejleHMM na3eprbtx onepaum . 3Tx npeaMymecTBa RocTUralo'c5I 6narorapsi 
3aipeInIeH1410 BHyTpb HaKOHe T m uKa Ua3epHo2 CMCTeMbI o6pa6oTKN 6MOTKaBM 
aKyCCIMeCKOro npBeMnMKa, KOTOpblfl SIBnHeTc5I npMeMHMKOM MHdJopMaljHM 0 COCTORHMM 
6MOnOrK s eCKOii TKaHM, Heo6xoJ;HMoi4 An, J;OCTM?KeHMR OIITMManbHOI'O peJKMMa 
o6pa6oTKM. 1 3.11. 4)-nbI, 2 Mn. 
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Description [Onrcarn a H3o6peTea s 5a] : 

M306peTeHHe OTHOCHTCH K McJjHllHCKOI TeXHTIKe H MOxte'r 6EITb HCIIOnb30BaHO B 
xapyprzi. opTone/;HH H CToMaTonorHH grin o6pa6crrxni MSIrKrIX H TBepJjbnc TKaneii. 

I43BeeTeH HaKOHe'fiHK na3epHoro cxanbneng, cojjepxcaulgii CpeJjCTBO JjocTaBxu 
na3epHoro H3nytleHHB go HOB epxHocTH o6pa6ammaeMoli 6HOTKarn [1] OCHOBHbIM 
He.r OCTaTKOM JjaHHOrO yCTpOHCTBa $IBn51eTC$l OTCyTCTBHe B HCM HppHPaU,HOHHOrO KaHana, 
a TaK}Ke epege'rBa, no3BonBIonLero OnpegenHTb BHJj o6pa6aTblBaeMoi TKaHH. 

fl3BCCTeH Taxxce na3epHbll? HaKOHe *4HHK jjnB 6opManumm, KOTOpbM 5IBnHeTC51 HaH6onee 
6flll3KHM 110 TCXHHUCCK02 CyllLHOCTH H npHHSIT 3a npOTOTHH [21 OTO'r HaKOHe^HIK 
cor epHcHT, 'Tome epeJjcTBa JjOCTaBKH na3epHOro H3nyueHHB, Cpege"Bo JjOCTaBKH g o 
nosepxllocTH o6pa6aTblsaeMoil 6HoTKaHH opoinaiouLeii xcHgKoCTH. 

OCHOBHbIM HegOCTaTKOM npOTOTHna 5IBnHCTC5I OTCyTCTBHe B HeM npaeMHHKa 
HH(40pMaILHH O.cOCTOSIHHH o6pa6aTbIBaeMOLi TKaHH, H03BOJIBIOIILerO onpejjenHTb ee BHJj. 

3ajjaua, Ha peineHHe KoTOpoii Hanpasneno H3o6peTeHHe, 3axniO HaeTeH B c03JLaHHH 
yCTpoicTBa, o6ecne s aBalonLero yJjo6cTB0 npoBe)LeHH$r na3epno$I o6pa6oTKH 6HoTKann npa 
o)jHOBpeMCHH0M onpegeneHHH BHJja m COCTOBHHSI o6pa6aTMBaeMo% 6HOTKaHH, tiro, B cBOIO 
Ouepe)jb, o6ecne'I14BaeT MHHHManbHylO HHBa3HBHOCTb. 

3agaua peHlaeTen npH ocylgecTBneHHH H3o6peTeHHB 3a cuer'rexHHUecxoro pe3ynbTaTa, 
Saxnlo'ialoineroeB B OHTHMH3all,HH ycfOBH2 npHeMa HH4opMaILHH 0 COCTOBHHH 
o6pa6amIBaeMo2 TxaHH. 

TexHHUecxafl pe3ynbTaT JjocTHraeTCB 'rem, uTO BByTpH HaxonegHHKa na3epaoai CHCTCMbi 
p. n. o6pa6oTKH 6Honorailecxog TxaHH, COJjepJKauLeM CpeJjCTBO JjOCTaBKH na3epHOrO 
H311yueHHB Ho HOBepXHOCTH 6HOTKaHH, 3aKpenneH aKyCTH MeCKHIR HpHeMHHK, BXOJj 
KOTOpOPO COnpB}KCH C MeCTOM B03Jje$CTBHB Ha 6HOTKaHb,TaKtlTO COOTHOHIellHe 
paccTorHHB OT OHTHUeCKOii OCH Ha BbUXOJje HaKOHeuHHKa go BXOJLHO% HoBepxxocTH 
.aKyCTHUeCKOrO npaeMHHKa H paCCTOHHHSl OT HOBCpXHOCTH HaKOHeTHHKa B MCCTe ero 
OnTH*leCKOrO BblXOJja Jjo MecTa B03Jjei2CTBHB Ha 6HOTKaHb HaXOJ I1TCSI B npegenax OT 1: 5 
po 4:1. 9neKTpa4eCKHi2 BblXOJj aKyCTHUeCKOro npzeMHHKa cog :platen C 6nOKOM 
perHCTpaljHH HOCpe)jCTBOM 3KpaHHpOBaHHOi'0 Ka6enB. 

B iiaxoHeuHHKe MO}KCT COJjepHcaTbCB cper c rao JjOCTaBKH opoivalou.ei2 x{HJjKOCTH JLO 
HOBepXHOCTH 6HOTKaHH. 

M3BeCTIIO, 'TO 944eKTHBIIOCTb na3epHOii o6pa60TKH 6HOnOraLeCK02 TKaHH C 
OJjIIOBpeMCHHbIM o6ecneueHHeM 11H3K02 LIHBa3HBHOCTH (CTeHeHH HeKp03a) 3aBHCHT OT 
JLTHHbl DOnHbl H MOnkHOC'rH Ila3epHOrO H3nyueHH51, 3HeprHH H BpeMCHH na3epHOrO 
B03JleiicTBaH H, JjJIB HeKOTOpblX BHJjOB TKaHH, BKHJjKOCTHOI'O OpOHIeHHB 30HbI na3epHOR 
o6pa6oTxH (CM. nanpaMep, Proceeding of Laser-Tissue Interaction V 24-27, January 
1994, Los Angeles, California, Vol 2134A). 

MCCnejjoBauHH, npoBeJjeHHbie allTOpOM, HOKa3arnH, ! 4T0 npH 9TOM Heo6xo) HMa 
ogHOBpeMeHHaB onTHMH3an asi yKa3aHHbIX napaMeTpoB Jjn. KaJKJjOrO BHJ[a 6HOTKaHH. 

1411bMH CIIOBaMH, He06XOJjaMbI: B03MQ)KHOCTb Bbl6opa OIITHManbliblX JjnHH BOnH 
n3nyuclnnti na3epoB asia Hx cMeda, perzcTpauasl Hpoiiecca na3epaoii JjeeTpyKILHH, BHJ;a H 
CoCT051111151 6HOTKaHH H yHpaBneHHB JlnHHOIi BOnHbl, MOHBIOCTblO, 3HepI'He2 H BpeMCHCM 
na3epHOrO B03JjeYICTBHB, cacreMa opoineHHB 30HbI na3epHo2 o6pa60TKH. 

OnTHM113aljH51 pe)icHMa o6pa6oTin Bo3M02KHa npH HanH *IHH CHCTeMbI 06paTHO2 CB513H, 
o6ecneunBaloujeit ynpaaneHHe napaMerpaMH na3epnoro H3nyueHHB B 3aBHCHMOCTH OT 
COCTOBHHB H BHJja o6pa6aTbIBaeMoti TKaHH. T.e. Heo6xo) HM HpaeMHHK IIIH40pMaULHU 0 
COCT051HHI2 o6pa6aTbIBaeMo2 TKaHH, BblXOJj KOTOpOI O coeJjHHeH c 6nOKOM ynpaBneHHB 
napaMeTpaMH na3epu!oro H3nyueHHB. 
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lpneMHHKOM HH4IOpMailHH 0 COCTOSIHHH o6pa6aTbIBaeMoil TKaHH MO)KCT 6bITb 
aKyCTH'leCKHiV npHCMHHK 3ByKOBOYi BOTLHbl, KOTOpa5I o6pa3yeTcsl B pe3ynbTaTe na3epHoro 
pa3pymeHHSi 6HOTKaHH. m paSTH'mblX TKaHeil aMl TIHTyj;a aKyCTMICCKO$ BOfHbl 
pa3natma (CM. Renso Salimbeni "Shock wave models keep laser surgeons on target" Opt 
Laser Europe June. 1994, p.p. 37-39). 

llpH pa3pynlemw 6HoTKa m Mex,ny Ha'lanoM B03AelCTBH5I na3epnoro HbnlynbCa H 
noslwleHHeM aKycTHtccKoto cHrxana Ha6nioAaeTCSI apeMeHHan 3ajjep)Kxa. BenHLnra 
wok' 3a,gep)KKH onpe)ermeTCSI TpeM$l 4 aKTopaMH: paccToaHneM OT Hc'rowmKa 3Byxa, 
KOTopbIM nnnsieTcsi o6riyuaeMasl noaepxxocTb 6HOTKaHH, AO npHeMHHKa, 
perHCTpHpyionlero axycTHtleCKHS HMIIynbc; HHTCHCHBHOCTblO na3epHoro HSny'ieHHSl Ha 
noBepxnocTH o6pa6amIBaeMol'i TKaHH H BenWIHHOll nopora ee pa3pymeHHSl. 

I4CCneAOBaBH3I noxa3ann, HTO aKyCTH t leCKHI4 HMnynbC, B03HifKalOnl if npH pa3pynleHHH 
6aoTKaHH c 6onee HH3KHM nOpOrOM na3epHOrO pa3pymelum, HanpHMep AeHTHHa, HMeCT 
McHbBIylO BpeMeHHylO 3a,BeplKKH oTHOCHTenbHO nauana na3epHoro HMnynbca, ueM 
aKyCTHueCKH$I. HMIIynbC, H03HHKalOnlaii npH pa3pymeHmi TKaHH C 6onee BblCOKHM 
nOpOrOM pa3pymeHHH, HanpHMep 3Manz (cM. G.B. Altshuler, A.V. Belikov, at all 
"Acoustic response of hard dental tissues to pulsed laser action". SPEE VOL 2080. 
Dental Applications of Lasers, 1993, p.p. 97-103). 

TaKHM o6pa3oM, HAeHTH4HKamm BHAa o6pa6aTbIBaeMol TKaHH 3aBHCHT OT TO'IHOCTH 
H3MepeHnn BpeMeHHOi2 3aJep.iKKH. 

3axpenneHHe axycTHUecKoro npHeMHHKa BHyTpH HaKOHe THHKa ocBo6oxs,aeT 
OnepallnOHHOe none OT AOBOnHHTenbHblX npHCH0006neHHft, CBOAHT K MHHHMyMy 
/pnyKTyallHIO napaMe rpon npnHSITOro alycTHUecKoro cHrHana H 3aBHCBMOCrb Beml'WHbl 
BpeMeHHo$ 3aJepxcKH OT MaHHnyn5ILWIl onepaTopa, a TatQKc 3an rngaeT aKycTnuecKHil 
npHeMHHK OT CarlaLIHblX nOBpe)KAeHnYI. 

floMeujeHHe aKyCTu'leCKOrO npHeMHHKa c 9neKTpH4CCKHM BWXOAOM BHyTpb HaKOHe 'IHHKa 

BneleT 3a co6oii HanB^fe B nocnejHeM HpOBOAHHKa c TOKOM. B 9TOM cnytiae Heo6xo) nMo 
06e30nacnTb KaK nal 1 HeHTa, TaK H onepaTopa OT Cny lailHO B03MO2KHbIX 3nCKTpOIHOKOBbIX 
n03Aei4CTBI4il. KpoMe Toro, Heo6xornMa noMcxoycTocfwBaa nepejjala BblXOAHblX 
CHrHanOB K 6noKy HX perncTpailHH. £Io9TOMy CoeAHHeHHe BblXOAa aKyCTH'ieCKOrO 
npHeMHHKa C 6nOKOM perHCTpau.uu ni,inoIHenO nOCpeACTBOM 3KpaHHpOBaHHOro Ka6ena. 

tlO CBCACHHHM aBTOpa COBOKyHHOCTb H3JIO?KCHHbIX B ipOpMyTIe H306peTCHH31 UpBHaKOB 
snBnsneTc5I HOBOII, a caMO TeXHwtiecKoe peiueHHe yAOBneTBOpHeT KpHTepHIO 

"li306peTaTenbCKHi4 ypOBeHb " . 

Ha 4 nr. 1 CXeMaTH^eCKD H3o6pa)KeH 6ecKOHTaKTHbIYI HaKOHe 'niHK na3epHOi CHCTeMbI 
jjnsi 06pa60TKH 6HOTKaHH; Ha 4Hr. 2 KOHTaKTHbBI HaKOHelHHK. 

BeCKO 1 ITaKTHblLI HaKOHe ' 1HHK *Hr. 1) COCTOHT H3 Kopnyca 1, BHyTpH KOTOpOrO 
paCHOTIO)KCIibI onrmleCKa51 cHCTeMa, COCT051Hla51 H3 OnTB*IeCKOfo BOnOKHa 2, 
KOnnuMllpylOIA02 nHH3bI 3, fOBOpOTHOrO 3epKana 4 H 4IOKycnpyloIIleiI nHH3bI 5, a TaKK)Ke 
BoAonponOAHIAaal Tpy6Ka 6 H B03AyXOnpOBOAHIIax Tpy6Ka 7. AKyCTH4eCKHLI npHeMHHK 8 
3aKpcnncH BHyTpH HaKKOHe g HHKa TaKHM 06pa30M, *iTO erO aKyCTHtieCKHLI BXOA o6panleH K 
McCTy Bo3AeilCTBHH Ha 6HOTKaHb 9 (HCTC^nmicy aKyCTH*leCK02 BOnHbl), a 9neKTpM *ieCKHYI 
BblXOA COeAHHeH c 6YOKOM perHCTpallHH 10 nocpeACTBOM 3KpaHHpOBaHHOfO Ka6e IH 11. 
flepee BXOAOM aKycTHUecxoro npHeMHHKa 8 Ha nonepXHOCTH HaKOHe iHHKa paCHOnO)KeHa 
AHacpparMa 12. Pa6otmil HHCTpyMeHT 13 (BOnOKHO HnH ca I(DRpoBbbxYI CTepPKem) 
KOHTaKTHOrO HaKOHe L IHHKa HOKa3aH Ha 4 nr.2. llpn pa6oTe c HHM McCTO B03AeYICTBn5I Ha 
6uoTKanb 9 yAaneHO OT nonepxnocTH HaKOHe *IHHKa 6ollbHle, l ieM HpH pa60Te c 
6ecKOHTaKTH,IM HaKOHe s HHKOM. 

MecTopacnonoxcenHe aicyCTH 'iecKOro npHeMHHKa 8 onpe,eneno H3 CnepylOII.IHX 
coo6paxceHHli. 
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Y'lHTbluan, uTO HaBMeHbinee paccTonnne OT IIOBepXHOCTH HaxonegHHKa go MecTa 
B03J4CLICTBH5I Ha 6HOTKaHb 9 MO?KeT MCHSITbCH H )VUI pa3nu'IIiIX BHJtOB TKaHCll H 
o6pa6oTxx xone6neTen OT 8,5 go 20 MM, a JjlaMeTp (I)oKycxpyloujeti nHH3bI 5 pasen 3 MM 
OT onT14 'leCKOH ocH 4oxycnpylonje i JHH3bl 5 no HallpaBnemno, nepnelJ;i'IKynslpxoMy 9T011 
ocx. MaxcHManbHO B03MWKHOe yganenne aKycTHUecKoro npxeMHHxa 8 oT !Accra 
Bo3JjeLICTBHSt Ha 6140TKallb 9 orpalHLnlBaeTCSI cHH?KeHHeM 'ryBC'TBHTerlbHOCTH Coma 
perrCTpanlouBoro axycTHUecxoro cxrnana H 9KpaHHpoBaHxeM Bxojja axycTHUecxoro 
npneMHHxa 8 pyxoft onepaTopa H cocTaBnxeT 34 MM. Y'nITblBaH 4opMy HaKOHC T 4 IHKa, 
axycTHUecKHll npHeMHHK 8 3axpennex nepejj 6nx7?xai mek K mealy B03AC2CTBVIS1 Ha 
TKaHb BepMEHOLI yrna H3rl6a Tena HaKOHeuHHKa TaK, L ITO!COO tHOmeHHe paCCTOSIHNSI OT 
onTHUecKOl OcH go BXOJjHOLI noBepXHOCTH axycTHUecKoro npxemunKa 8 H paccTosinxn OT 
IOBepXHOCTH HaKOHe L HHKa B MCCTe ero OHTHUCCKOPO BblXOga go MCCTa B03JjeilCTBHR Ha 
6HoTKamb, HaxogwrCSI B npegenax OT 1:5 go 4:1. 

LICCne) OBaHHn, npo ejjeHtn'Ie aBTOpoM, noxa3ann, L ITO n pH pacnono?KeHVIn axycrxLIecxoro 
npHeMHHKa B yxa3aHHbxx raper enax axycTnuecxasl Bonxa, o6pa3ylonkasicH npH na3epHO$ 
a6nsnjxx 6HOTKaneil, vxMeeT aMnnxTypy, gocTaTotn yto Rnx perxcTpanxz 
axycTHUecKHMH npxeMHHKaMH, KpOMe TOM, B 3THX npejjenax axmnwTyr a aKycTHUecKOI 
BOJIHbl HeCeT HH4IOpMaI wo/o Tnne o6pa6ammaeMoil TKaHH. 

gna(pparMa 12 M0?KeT 6bITb BblHOJIHeHa 143 McTallnlUeCKOLi 4)OpMbl HnH nonHMepHOR 
IlneHKH; P Oni> KOTOpblX 3aKrno L IaeTCSI B 3aI$HTe BXOJ[HOH HOBepXHOCTH aKyCTHUeCKOrO 
npaeMHHKa 8 OT pa3neTaIOHB XCH uaCTH l Iex 6HOTKaHH 9 H 6pbI3r BOJjbl, a TaxlKe 
sIBJIAeTCH pe3onaTopoM aKyCTHUCCKHX xone6auxi4. 

IIpxx npaxTHLlecxoft peanH3aIwH HaxoHennnKa B KaueCTBe axyCTHUecxoro npneMHHKa 8 
BhKpaH MHKp040H I2HpMbI Bplonb H K'bep 4138 B KoMnnexce c npeJycanwTeneM 2633 H 
nepeXO) HHKOM UA 0160. 

TaKHM o6pa3oM, npejjnaraeMoe ycTpOLICTBO HaKOHe L IHHKa 3a cueT COBOKynHOCTH 
3a5IBnSIeMbxX npH3HaKOB o6ecneuHBaeT MHHHManbHjIO TpaBMaTH L nHOCTb npH npoeeJ[ennn 
na3epHoi o6pa60TKH 6HOnOrHUeCKON TKaHH B COUeTaHHH C yj j06CTBOM npoBerjeHHH 
o6pa6oTKH. 
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Claims [(Dopasyna H3o6peTeHHH] : 

1. HaX0He L IHHK na3epnov"i cHCTelnJ J;nH o6pa6oTKH 6HonorHHecHoti TKaHH, cogepaKantnia 
iCpCgCTBO JjOCTaBKH na3epHoro H3IIyMCHHH go noBepxHOCTH 6HOTKaiH, OTTH^alOnWRiiCSI 
'rem, LITO BHyTpH Hero 3aipenneH axycTH L IecKHIZ npHezHHK, BXOJ; KOTOpOrO conpH,KeH c 
MCCTOM B03,HCRCTBHH Ha 6H0TKamb TaK, L ITO COOTHOmeHHe pacc'rommH 0 T OHTHHeCKOI OCH 
Ha BbIXOJ;e HaKOHeLIHHKa j ; o BXOAHOH UOBCpXHOCTH axycTHLlecKOro npHeMlndia H 
paCCTOHHHH OT HOBCpXHOCTH HaKOHCnHHKa B MecTe ero onTH'lecKOro Bblxoga go mm-l'a 
.B03J;C CTBHH Ha 6HOTKaMb HaXOgHTCH B npegenax 1 5 4 1, a 3neKTpH L I ec KH17i BWXOg 
CCOC lfHCH C 6noKOM perHCTpaHHH nocpegcTBOM 3KpaHHpOBaHHOtO Ka6enH. 

2. Hasoxe'nlHK no n. 1, oTnH L laxOIwiiJcH 'rem, L ITO C oj;ep]KHT cpegcTBO J;ocTaBKH 
•opomaiozueft KHgKOCTH go noBepxHoCTH 6H0TKaHH. 
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